Isolation of a novel neutralizing antibody fragment against human vascular endothelial growth factor from a phage-displayed human antibody repertoire using an epitope disturbing strategy.
Following the clinical success of Bevacizumab, a humanized monoclonal antibody that blocks the interaction between vascular endothelial growth factor (VEGF) and its receptors, the search for new neutralizing antibodies targeting this molecule has continued until now. We used a human VEGF variant containing three mutations in the region recognized by Bevacizumab to direct antibody selection towards recognition of other epitopes. A total of seven phage-displayed antibody fragments with diverse binding properties in terms of inter-species cross-reactivity and sensitivity to chemical modifications of the antigen were obtained from a human phage display library. All of them were able to recognize not only the selector mutated antigen, but also native VEGF. One of these phage-displayed antibody fragments, denominated 2H1, was shown to compete with the VEGF receptor 2 for VEGF binding. Purified soluble 2H1 inhibited in a dose dependent manner the ligand-receptor interaction and abolished VEGF-dependent proliferation of human umbilical vein endothelial cells. Our epitope disturbing strategy based on a triple mutant target antigen was successful to focus selection on epitopes different from a known one. Similar approaches could be used to direct phage isolation towards the desired specificity in other antigenic systems.